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Excessive waste is one of the problems in the food supply chain 
system. This study aims to identify supply chain players, map, and 
reduce waste that occurs in the Papaya California agribusiness supply 
chain process in Cikarang, Bekasi. Data collection was obtained from 
the results of field studies and interviews with parties involved in the 
supply chain such as farmers, distributors, retailers, and consumers. 
Increasing the effectiveness of Papaya's supply chain network is by 
improving the quality of packaging (modified atmosphere packaging 
(MAP), smart packaging, active packaging, and intelligent packag-
ing), sharing data among chain players supply, implement refrige-
ration and monitor transportation technology and promote the long 
term.  Good coordination between parties involved in the Papaya 
supply chain has a significant role in creating an effective and effici-
ent supply chain system. 
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INTRODUCTION 
 
Indonesia has a tropical climate, with an excellent 
opportunity for the development of fruits culti-
vation, mainly tropical fruits. In the last few years, 
fruit products have experienced an increase in 
demand as healthy lifestyles have begun to in-
crease [1]. Increasing demand for the fruit opens 
opportunities for the improvement of the fruit so 
that Indonesian agribusiness to be able to compete 
with other countries, especially in dealing with 
free trade.  
 
One of the tropical fruits that are very popular in 
Indonesia is papaya. Papaya (Carica papaya L.) is 
a plant that originated from southern Mexico and 
the northern part of South America and is now 
widespread throughout the world. Papaya is a 
plant from herbaceous family Caricaceae and a 
horticultural commodity that has high economic 
value. Papaya is an agri-fresh product which is an 
essential part of the world economy and is a raw 
material for many industries. [2]. 
 
The supply chain management of agri-fresh 
products constitutes the processes from producti-
on to delivery of the agri-fresh product. Fruit 
supply chain management is complex compared to 
other supply chain management due to the perish-
able nature of the product [3], [4], the instability 
of weather [5], high fluctuations in demand, and 
price volatility [6], [7]. Thus, it increases consum-
er concerns for food safety, dependence on climate 
conditions [8], and food spoilage [9]. Management 
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of fruit management is increasingly difficult with 
worldwide demand and supply  [10].   
 
The agri-food supply chain is related to all 
processes, from production to the consumption of 
fresh products (fruits, vegetables, etc.) [11], [12]. 
The logistics should be deliberately considered, 
especially for perishable agricultural products in 
the agri-food supply chain [13]. The primary 
concern for agri-fresh supply chain management 
is the postharvest wastage [14], and the cost 
related to food waste is enormous [15].  
 
Research on the Papaya supply chain in Indonesia 
was conducted by Rizqiah, & Slamet [16], who 
reviewed the SWOT analysis to develop Papaya 
productivity. Calina papaya quality improvement 
strategies by improving product quality, produc-
tion capacity, and security guarantees by expand-
ing the distribution network. Papaya product 
quality that influences the buyer's decision is the 
level of cleanliness of the skin, the level of sweet-
ness, and the suitability of the price [17]. 
 
This study tries to continue previous research [16] 
by analyzing the waste that occurs during the 
papaya supply chain process. Waste selection in 
this study because waste has a significant cost 
contributor to the supply chain network with 
perishable goods [15]. Waste that occurs due to 
inefficiency in handling the process, storage, and 
transportation process. Collaboration between 
parties in the supply chain has a significant role in 
creating an efficient supply chain system [18]. 
 
Based on the observation in several traditional 
markets in Cikarang, the Papaya California supply 
chain has much waste. The circumstances that 
causing the waste in the Papaya California food 
supply chain network are lack of packaging 
knowledge, lack of communication of food supply 
chain players, inaccurate sales forecasting, long 
transport distance, weather-related loss, and the 
last is lack of transparency along the food supply 
chain. 
 
This research identifies all stages in the Papaya 
California supply chain in Cikarang. Then, the 
supply chain network of Papaya California is 
mapped. Recommendations to improve the distri-
bution flow as well as communication and infor-
mation flow, are given. Finally, the framework to 
reduce waste is proposed. 
RESEARCH METHODS 
 
This study analyzes the Papaya supply chain 
network in Cibitung Central Market, Bekasi. The 
study was conducted by conducting interviews 
with farmers, distributors, retailers, and con-
sumers. Interviews were conducted through face-
to-face meetings and telephone interviews. 
 
After the field survey and interview are carried 
out, the second step is to identify the problem 
based on survey data or the results of the conver-
sation. These problems form the basis of setting 
research objectives that focus on the analysis of 
the California Papaya supply chain network in 
Cikarang. 
 
Qualitative semi-structured interviews with all 
stages collected data in the California Papaya 
supply chain in Cikarang. Interviews were 
conducted with representatives of each step of the 
supply chain, who were willing to provide deeper 
and broader information. After data is collected, 
the data is transcribed and analyzed to obtain 
supply chain network improvements related to 
resources, product processing, distribution 
channels, relationships with others, information 
flow, and incentive systems. The final stage 
provides recommendations for improving supply 
chains to enhance the profitability of papaya 
supply chains. 
 
RESULTS AND DISCUSSION 
 
The Interview Results 
Farmer’s Interview Result 
To be able to get the farmers of papaya, we 
conducted interviews with several papaya 
distributors in Cibitung Central Market, Bekasi, 
West Java. Based on interview results, California 
Papaya supplies came from two different cities, 
Lampung and Bogor. These cities are suitable for 
papaya fruit plantations because they still have a 
natural environment and are close to the national 
capital. Because the harvest season of California 
papaya is uncertain, Bogor farmers cannot supply 
continuously to Cibitung Central Market. Thus, 
Cibitung Central Market also received papaya 
from farmers of Lampung. 
 
Fifteen years of struggling in the business of 
California Papaya is not easy for farmers that 
originated in Lampung. Since the number of 
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players increases, currently, he should still keep 
the quality of seeds and fruits which plant near his 
home. Initially, not too many players who want to 
wrest California Papaya for the business, but as 
time went on, the population about looking at 
business opportunities of California Papaya busi-
ness opportunity had bright prospects. An easy 
way of cultivation, the age waits of harvest time, 
is short and can be planted in all types of land 
made the reason for population began to cultivate 
a business of California Papaya. 
 
Giving discounts under certain conditions is their 
attempt to maintain good relationships and main-
tain communication with customers. Besides, they 
entered into a contractual agreement with the 
distributor for the certainty of the post-harvest 
price. The contract facilitates communication bet-
ween the two parties and reduces fraud. The 
ability to collaborate with the supplier level has 
been able to create a more responsive and efficient 
supply chain [19]. 
 
Distributor’s Interview Result 
Based on interviews, all distributors get supplies 
from farmers from Lampung and Bogor. Most of 
the distributors in the wholesale market Cibitung 
purchase California papaya from farmers in 
Lampung. Some of the papaya supply comes from 
papaya farmers in Bogor, but Papaya production 
in Bogor has a limited long-term supply chain. 
 
To get the California Papaya from Lampung, they 
need 13 hours to ship the papaya from Lampung 
to Cibitung. They can get the highest demand for 
around 10 tons per day. All of the distributor's 
process or convert the California Papaya in their 
store. They save the California Papaya into a 
wooden box and add some newspapers into the 
box before distribute it to their customers. Their 
customers come from Karawang Market, 
Cikampek Market, SGC Market in Cikarang, 
Barokah Fruit Stall, and Kalingga Fruit Stall. 
 
A direct-distribution channel is a method of sell-
ing that allows a producer to move goods straight 
to a customer without the involvement of a mi-
ddleman. All distributors use direct distribution; 
they sell their product directly to the customer in 
their store. Build a strong relationship with the 
customer is essential. The way how UD Buah 
Segar builds a strong relationship with the 
customer is using a discount. The discount will be 
offered to the customer who buys the minimum 
order or when there is a special event. The way 
how UD Makmur Jaya builds relationship 
customers is by giving a special price to the 
customer. Still, for UD Bangkit Lagi, they do not 
do specific actions to build a relationship with the 
customer. 
 
Distributors coordinate their information flow 
with communicating and recheck to their suppliers 
to assure everything is goiung well. All of the 
distributors set a communication system to their 
partner to set off the incentive system. The 
summary of the interview can be seen in Table 1. 
  
Table 1. Distributor’s summary interview result 
 
 
UD bangkit 
lagi 
UD buah 
segar 
UD makmur 
jaya 
Source  
Bogor & 
Lampung 
Bogor & 
Lampung 
Bogor & 
Lampung 
Process 
place 
On the spot On the spot On the spot 
Type 
channel 
distribution 
Direct 
channel 
distribution 
Direct 
channel 
distribution 
Direct 
channel 
distribution 
How to build 
a strong 
relationship 
with 
customer 
Do nothing Discount Special price 
Information 
flow 
Always 
recheck 
Always 
recheck 
Always 
recheck 
Logistics 
structure 
Truck & ship Truck & ship Truck & ship 
Shipment 
time 
13 hours 15 hours 15 hours 
Customer 
Karawang 
Market 
Cikampek 
Market 
SGC Market 
Kalingga 
Fruit Stall  
Karawang 
Market 
Cikampek 
Market 
SGC Market 
Barokah 
Fruit Stall 
Karawang 
Market 
Cikampek 
Market SGC 
Market 
 
Retailer’s Interview Result  
There are three retailers of California Papaya in 
Cikarang that interviewed by the researcher, 
which are Fresh Fruit Kalingga, Barokah, and 
Pasimal Market. Based on these interviews, data 
gathered related to California Papaya are the 
source of those retailers, how they process the 
papaya, distribution system, the relationship with 
customer and distributor, information flow, 
logistics structure, and incentive system. 
 
All retailers purchase California Papaya from 
distributors in Cibitung Central Market every day. 
Depending on stock and customer demand, 
retailers directly pick the California Papaya. As 
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perishable goods, retailers do not want to take the 
risk of buying California Papaya in high volume. 
 
Each retailer has a way to build its relationship 
with other parties. For Fresh Fruit Kalingga, they 
develop their relationship with their suppliers 
through good communication. They also try to 
build their relationship with their customers by 
giving the customer an excellent service. Barokah 
builds their relationship with distribution through 
a trust to the single distributor. They also try to 
provide good quality of California Papaya to 
attract customer and make the customer choose to 
buy in their store than others, that effort hopes can 
build a strong relationship with the customer. For 
another retailer, Pasimal Market, they create a 
strong relationship with their supplier through 
good communication and always buy in their 
store. They also build a strong relationship with 
their customers through their excellent services, 
and costumer can bargain in that store. 
 
Consumer’s Interview Result 
Based on consumer demands, California Papaya is 
classified into several grades, which are: 
a. Grade A (1 – 2.5 kg, has a long and oval shape, 
smooth skin, orange-red flesh, sweet flavor, 
ripeness level 80-90%, pesticide-free). 
b. Grade B (0.5 – 0.9 kg, has long and oval shape, 
less scratch on the skin, orange flesh, less sweet 
flavor, ripeness level 50-80%). 
c. Grade C (the remaining from the selection of 
Grade A & B). 
d. Grade O (has a round shape). 
e. Grade R (rejected). 
 
Each market has different consumer demand. 
Supermarket usually prefers grade A, fruit stall 
prefers grade B, while the preference of traditional 
market is ranging from A: B: C. Grade R and O 
are preferred by manufacturers. 
 
Understanding the Consumer 
 
Principle of the understanding customer and 
consumer call for agricultural producers to under-
stand the specifications of the type of consumers 
preferred California Papaya (consumer preferen-
ces). By following consumer preferences, the 
farmers will be expected to maintain the quality of 
papaya. It can be achieved by implementing a 
Standard Operating Procedure (SOP) to produce 
papaya that can fulfill the market request. Thus, 
the research was carried out to find the preference 
profile of California Papaya consumers (Table 2). 
 
Table 2. Summary of customer needs 
 
Name Criteria Percentage 
Grade of 
california 
papaya 
Grade A 60% 
Grade B 40% 
Fresh 
colour 
Orange, red flesh 30% 
Orange flesh 50% 
Orange yellow flesh 20% 
Size 
Big 20% 
Medium 60% 
Small 20% 
Type of 
skin 
Smooth skin 50% 
Little bump or 
scratches 
25% 
Manybump or 
scratches 
25% 
Price 
Grade A Rp  5.000,- 
Grade B Rp  4.000,- 
 
Some suggestions to respond to consumer 
demand, there are several requirements for 
farmers which are: 
a. Harvesting Papaya California with a maturity 
level of about 75%. 
b. Performing regular maintenance trimming and 
thinning of fruit for large fruits. 
c. Choosing Papaya California varieties with 
sweet flavor. 
d. Controlling the packaging system, to make a 
smooth skin without bumps or scratches and 
controlling the HPT in both the tree and the 
fruit so that the fruit is not black and dull. 
 
Supply Chain Network of California Papaya in 
Cikarang 
 
Based on the interview and filed study, the supply 
chain network of Papaya California in Cikarang 
can be simplified simplified into one dominant 
channel, as illustrated in Fig, 1. There are two 
producers of California Papaya, farmers that come 
from Lampung and Bogor. The estimated profit 
margin obtained by farmers from Lampung is 
40%, while the profit margin earned by farmers 
from Bogor reached 60%. Profit margin is consi-
dered feasible for farmers and other players in the 
supply chain if the percentage of margin is higher 
than 30%. Based on that provision, it could be 
seen that profit margin received by the suppliers, 
distributors, and retailers are worth since the 
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percentage of profit is above 30%. However, the 
benefit received by the farmers is the smallest 
compared with the advantages enjoyed by other 
players in the supply chain, but it is still within a 
reasonable limit. A simple illustration of the 
distribution of profit margins that occur in the 
California Papaya supply chain is farmers with a 
30% profit rate, 20% distributor, and 50% retailer. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Supply chain of california papaya 
 
Increasing the effectiveness of the Papaya supply 
chain system can be done by improving distri-
bution flow, communication, and information 
flow, and reducing waste. Several improvements 
will be proposed related to California Papaya 
distribution flow from farmers in Lampung and 
Bogor to end customers. First, it is needed to 
determine the harvesting schedule of California 
Papaya. Second, improving transportation routes 
so that product flow becomes smoother. Third, it 
is required a packing house as a place of temporary 
gathering, sorting or grading, and packaging of 
California Papaya. Fourth is the establishment and 
empowerment of the agribusiness terminal. Fifth, 
encourage the existence of cool chain product 
transportation. Sixth is the improvement of road 
quality to the farm areas so that the trucks can 
enter the village area quickly. And the last is the 
revitalization of the local harbor by building cold 
storages and other supporting infrastructure. 
 
There are some solutions to make smooth 
communication and information flow, such as 
network optimization, visibility, and communi-
cation. Network optimization, along with collabo-
ration, optimization is playing an essential part in 
speeding up California Papaya supply chains. 
Retailers, distributors, or producers need to review 
together about the Papaya California product 
distribution network and realign as necessary to 
increase speed and be responsive to variations in 
supply or demand. 
 
The initiation of communication networks can be 
carried out by forming a tripartite meeting forum 
(three parties) such as Farmers (represented by 
POKTAN and GAPOKTAN), Distributor and 
Retailer. The meetings periodically as needed to 
discuss the quality of California Papaya, which 
fulfills the customer demand and the appropriate 
price for each party. It is necessary to gather infor-
mation related to customer needs and continuity 
from the market to make a smooth communication 
of tripartite. Also, it is needed a Papaya Center that 
can act as PINSAR. PINSAR has the task of 
collecting the market information from down-
stream market party and upstream market party or 
one-way information. Besides, PINSAR also 
needs to dig up the market information between 
each upstream market parties or two-way infor-
mation. There will be market information dis-
closure that can be accessed by all parties to be 
negotiated by market party and farmers through 
PINSAR role. 
 
Product demand and reduction of food losses and 
waste along the supply chain is one of the critical 
challenges in this era. Food loss and waste is not 
the consumer's responsibility only. A considerable 
amount of food that gets wasted is in the post-
harvest supply chain process. Thus the supply 
chain process should be maintained efficiently. 
Measures to reduce food loss and waste in the food 
supply chain can be categorized into five different 
groups namely harvesting and post-harvesting, 
retailing, transportation, tracking and processing 
(Table 3) based on research developed by Nitsche 
et, al [20] 
 
One of the main contributions to reducing food 
loss and waste is the packaging concept. 
Innovative packaging can reduce waste and 
increase product shelf life [20], [21]. Good 
packaging also has an impact on the product that 
lasts longer and is not easily damaged. Several 
food packaging technologies can be used, in-
cluding master packaging [22], active packaging 
[23], or smart packaging [24].
 
 
Distributor 
Hawker 
Traditional 
Market 
Fruit Stall 
Customer 
40% 
Farmer 
(Lampung
) 
Farmer 
(Bogor) 
60% 
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Table 3. Main causes of loss/ waste in the food supply chain 
 
Area of causes causes 
Harvesting and 
post-harvesting 
Weather-related loos 
Suboptimal harvest period 
Damage of crops 
Inadequate infrastructure 
Defective harvesting equipment 
Lack of qualified personnel 
Overproduction 
Low level of automation 
Retail 
Lack of cooling system 
Inappropriately equipped storage and sales 
areas 
Unhygienic conditions 
Uncertainties according to date 
indications 
Inefficient optimization efforts, 
promotion, and discounts 
Inaccurate sales forecasts 
Transportation 
Inadequate infrastructure 
Inappropriately equipped transport 
vehicles 
Low transportation safety of perishable 
goods 
Unreliable transport packaging 
Inappropriate load securing 
Long throughput times 
Long transport distances delivery 
delays 
Overloading of terminal insufficient 
temperature measurements 
Packaging 
Lack of packaging knowledge 
Inappropriate packaging for transportation 
and storage 
Ineffective design design 
Large packaging units 
Defective packaging 
 
Process 
Lack of a holistic view of value-adding  
processes in FSC due to egocentric profit 
optimization 
Lack of communication between FSC 
actors 
Inefficient processing process 
Lack of transparency along the FSC 
The high complexity of the value-
adding process 
Lack of a holistic view of value-
adding processes in FSC 
Lack of communication 
 
Another contribution to reducing food loss and 
waste is packaging transport concepts and network 
planning.  As a result of the use of packaging, the 
use of cooling, and monitoring technologies, the 
selection of transportation mode is vital. The 
company should choose the best ways of 
transportation for food. 
 
In handling a fresh food supply chain, the 
distinctive characteristics of the products make 
requirements for speedy and accurate operations. 
The challenges of the processes include the 
addition to the incredibly short product shelf life, 
the diverse character of the whole fresh food 
group, and the physical requirements for handling 
and storage. Supply chain management and 
planning requires careful planning to maintain 
product availability in retail stores by minimizing 
wasted products. 
The Papaya supply chain system is included in 
short supply chain lead-time allowance (SCLT) 
because it has a fast decay and a short service life. 
This system has a challenge in time management 
to keep products passing through the supply chain 
quickly. Besides, the customers in this market 
require short customer order lead-times (COLT), 
i.e., rapid replenishment. Both characteristics, 
SCLT and COLT, require a high response in 
supply chain management. 
 
Consumer demand also needs to be analyzed 
carefully. Variability of consumer demand is a 
challenge for supply chain actors in maintaining 
supply stability, as is the case with promotional 
activities. Excellent communication from the 
operational level and supply chain support 
systems have a decisive role in maintaining an 
effective supply chain. One step in maintaining 
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excellent communication is sharing data so that 
supply and demand are well controlled. 
 
CONCLUSION 
 
Papaya California comes from Lampung and 
Bogor farmers. Based on the field study and 
interview, there are four stages in the network 
design of California Papaya. The first stage is 
Farmers from Lampung and Bogor. Then, the 
second stage is California Papaya distribution 
from Lampung and Bogor to Distributor in Central 
Market, Cibitung. In Cibitung Market. Papaya 
California then distributes to retailers who are fruit 
stall, traditional market, and hawker, including 
UD Bangkit Lagi, UD Buah Segar, and UD 
Makmur Jaya, Kalingga Fruit Shop, SGC Market, 
Cikampek Market, and Karawang Market. 
Finally, Papaya California isdelivered to the final 
customer. 
 
There are some problems related to waste, which 
are lack of packaging knowledge, lack of 
communication of Food Supply Chain players, 
inaccurate sales forecasting, long transportation 
distance, weather-related loss, and lack of trans-
parency among the Food Supply Chain (FSC). 
Some suggestions for improving the Papaya 
supply chain network are modified atmosphere 
packaging, smart packaging, active packaging, 
and intelligent packaging, data sharing, cooling, 
and monitoring of transportation technology and 
long-term agreements. Further research can be 
performed for analyzing the proposed solution in 
more detail. 
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